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4. Threatened invertebrates in Kakadu National 
Park 
AN Andersen1, C Humphrey2 & MF Braby3 
4.1  Introduction 
Invertebrates are the backbone of biodiversity, with insects alone possibly contributing 
more than 90% of all animal species (Wilson 1988). Invertebrates also play dominant 
roles in the functioning of ecosystems, maintaining healthy soils, driving nutrient cycling 
and energy flow, and regulating plant productivity and reproduction (Wilson 1987). 
Despite this, invertebrates generally attract little attention in conservation management. 
Kakadu National Park harbours many thousands of insect species, with some having 
high public profiles. These include the striking Leichhardt’s grasshopper (Petasida 
epiphiggera), one of Australia’s most colourful insects and of high cultural significance for 
local Aboriginal people (Figure 4.1), and the Cathedral termite (Nasutitermes triodiae), 
whose spectacular mounds are a prominent feature of Kakadu’s savanna landscapes 
(Figure 4.2). Some aquatic species, such as cherabin (Macrobrachium spp.), crayfish (Cherax 
spp.), crabs (Austrothelphusa spp.) and freshwater mussels (Velesunio angasi), are important 
food sources for local Aboriginal communities. However, the vast majority of 
invertebrate species in Kakadu are poorly known even by specialist scientists, and it is 
likely that a substantial proportion has not yet even been collected. The major processes 
that threaten Kakadu’s plants and vertebrates – inappropriate fire regimes, weeds, feral 
animals and climate change – all have potentially important influences on invertebrate 
species. However, for all but the most common and conspicuous species, there is simply 
insufficient information available for assessing their conservation status. Largely because 
of this, none are officially listed as threatened under either Commonwealth or Northern 
Territory (NT) legislation.  
Currently, 33 NT invertebrate species are listed under the Territory Parks and Wildlife 
Conservation Act 2000, but almost all (31) of these are short-range endemic land snails 
occurring predominantly in the MacDonnell Ranges of central Australia and on 
limestone outcrops in the Victoria River District.  An additional two species of butterflies 
are listed as Endangered under the Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999, and national recovery plans have been prepared for these. These 
two species are now listed as ‘Near Threatened’ under NT legislation. Most research on 
threatened NT invertebrates has focused on status evaluation according to IUCN criteria, 
resolving their taxonomy, understanding their ecology, and identifying threatening 
processes. There has been little attempt to implement management actions to mitigate 
threats, or to monitor the effectiveness of management.  
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Figure 4.1 The magnificent Leichhardt’s grasshopper (Petasida epiphiggera) occurs primarily in the 
sandstone country of the western Arnhem Land plateau, where it specialises on aromatic shrub species 
of Pityrodia (Lamiaceae). It has special spiritual significance for the local Jawoyn people, who associate 
it with the ‘lightning man’ (Namarrgon) responsible for wet season storms. Photo: M. F. Braby. 
 
Figure 4.2  The giant mounds of the Cathedral termite (Nasutitermes triodiae) are a spectacular feature 
of Kakadu’s savanna landscapes. Photo: A. N. Andersen. 
The International Union for the Conservation of Nature maintains an international 
threatened species list (the IUCN Red List), and this includes seven Kakadu species 
(including some very recent additions), all of which are aquatic with highly restricted 
distributions (Table 4.1). The assessment of criteria for IUCN listing is far more 
precautionary than that applied under Australian (including NT) legislation. For example, 
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under the IUCN mining is listed as a threat to three species, despite not occurring 
anywhere near the relevant populations, and there is no evidence that the other threats 
listed (cane toads and tourism) are actually affecting the relevant species. Indeed, there is 
no direct evidence that populations of any of the listed species are actually declining (no 
information on population trends are available). However, the IUCN listing 
demonstrates that threatened invertebrate species represent an important issue for 
Kakadu. 
Table 4.1  Kakadu invertebrate species included in the IUCN’s Red List. Threatening processes include 
potential threats. 
Species Distribution Threats IUCN Listing 
Freshwater shrimps    
Leptopalaemon gibbosus Endemic to stonecountry  
of KNP 
 
Cane toads  Vulnerable 
L. glabrus Endemic to stone country 
of  KNP 
 
Cane toads Critically 
Endangered 
L. magelensis Endemic to stonecountry 
of,  KNP 
Cane toads Vulnerable 
 
Dragonflies and damselflies 
   
Antipodogomphus dentosus (Top 
End Dragon) 
Fragmented, KNP and 
Katherine 
 
Uranium mining and 
tourism 
Vulnerable 
Eurysticta coomalie (Coomalie 
Pin) 
KNP and other NT 
localities 
 
none provided Near Threatened 
Hemigomphus magela (Kakadu 
Vicetail) 
Fragmented, KNP and 
Litchfield NP 
 
Uranium mining and 
tourism 
Vulnerable 
Lithosticta macra  
(Rock Narrow-wing) 
Endemic to stone-country 
of KNP  
Increased mining and 
tourism 
Vulnerable 
4.2  The Kakadu invertebrate fauna 
Despite a paucity of information, it is clear that Kakadu supports a diverse and 
biogeographically significant invertebrate fauna (Press et al. 1995). The first systematic 
surveys of invertebrates in the region were conducted in the early 1970s, as part of the 
Alligator Rivers fact-finding study (CSIRO 1973). These surveys yielded approximately 
4,500 species, but even at the time it was recognised that this represented just a fraction 
of the total fauna. There has been a substantial research effort over the ensuing decades, 
especially on the aquatic fauna, which has been targeted by the Environmental Research 
Institute of the Supervising Scientist for environmental monitoring in relation to mining. 
Most of Kakadu’s aquatic macro-invertebrate groups, including dragonflies (Odonata; 78 
species from 50 genera), mayflies (Ephemeroptera; 25 species from 14 genera), caddis 
flies (Trichoptera; 105 species from 21 genera), non-biting midges (Diptera: 
Chironomidiae; 122 species from 43 genera), molluscs (13 species from 12 genera) and 
decapod crustaceans (20 species from 7 genera), have been comprehensively documented 
(Watson & Abbey 1980, Finlayson et al. 2006, Garcia et al. 2011).  
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In contrast, there is virtually no major terrestrial invertebrate group in Kakadu that has 
been comprehensively documented. The most notable exception is the high-profile, day-
flying group - butterflies. The fact-finding study of the early 1970s recorded 63 butterfly 
species (Common 1973), and a subsequent study of Kakadu monsoon forests recorded 
49 butterfly species (Kikkawa & Monteith , Monteith 1982).  Currently, 86 butterfly 
species and 15 species of day-flying moths have been recorded from Kakadu (MF Braby, 
unpublished data). The butterflies represent more than two-thirds of the entire Top End 
fauna of approximately 125 species. Kakadu’s grasshopper fauna has also been 
reasonably well documented, with 161 species from 90 genera recorded (Andersen et al. 
2000). There have been substantial studies on a few other terrestrial groups, notably ants 
(Andersen 1991a, b, 1993) and termites (Braithwaite et al. 1988), but these have not been 
systematically surveyed throughout Kakadu.  
This paper focuses on macro-invertebrates (generally classified as those >0.5 mm), but 
Kakadu’s streams and other wetlands also support a diverse fauna of micro-invertebrates. 
A study of lowland billabongs of Magela Creek found the micro-fauna to be dominated 
by Rotifers with 227 species, representing 80% of all micro-invertebrate species (Tait et 
al. 1984). The remainder of the micro-fauna consisted of the micro-crustacean groups 
Cladocera (35 species), Copepoda (14) and Ostracoda (5). A large proportion of species 
were littoral or epiphytic. 
4.3  Levels of endemism  
An assessment of levels of endemism within Kakadu’s invertebrate fauna is severely 
limited by a broader lack of understanding of the distribution of invertebrate species 
across the Top End and elsewhere in northern Australia. However, it is clear that, as for 
plants and vertebrates, levels of endemism are particularly high in the sandstone country 
of the western Arnhem Land plateau, much of which is included in Kakadu (Woinarski 
et al. 2009). The freshwater invertebrate fauna of this region is especially notable, and 
includes an endemic genus of palaemonid shrimps (Leptopalaemon) (Bruce 1993, Bruce & 
Short 1993, Short et al. 2013), as well as an endemic genus of phreatoicidean isopod 
(Eophreatoicus) that has exceptional species-level diversity (Wilson et al. 2009). Most of 
these macro-crustacean species have very restricted distributions, often limited to single 
streams, seeps or springs. Some of the major aquatic insect groups of the western 
Arnhem Land plateau and escarpments also have endemic elements. For example, two 
damselflies (Lithostica macra and Indolestes obiri) are confined to this region (Garcia et al. 
2011). Many of the endemic species have broader biogeographic significance. For 
example, the fauna includes an NT endemic dragonfly, the Kakadu Vicetail (Hemigomphus 
magela) (also occurring in Litchfield National Park), which is the only species of its genus 
occurring outside eastern Australia (Watson et al. 1991).  
Despite less available information, it is clear that levels of endemism are also very high in 
terrestrial insects. For example, at least 11 grasshopper species are endemic to the 
Arnhem escarpment and plateau (Andersen et al. 2000). This does not include 
Leichhardt’s grasshopper (Figure 4.1), which also occurs in a few other sandstone regions 
in the northern NT (Lowe 1995, Wilson et al. 2003). The sandstone ant fauna of western 
Arnhem Land includes the endemic Aphaenogaster reicheli (known only from Podocarpus 
Canyon, Shattuck 2008), and an undescribed species group of Meranoplus that is most 
unlike other members of this hyperdiverse genus (Andersen 2006). It also supports 
highly disjunct populations of species that occur more than a thousand kilometres from 
their nearest conspecifics (Woinarski et al. 2009). Among the butterflies, Braby (2008) 
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noted a relatively low level of endemism from central Arnhem Land, with one species 
(Taractrocera ilia) and two subspecies endemic to the area. One of these subspecies is the 
striking Kakadu Swordtail (Protographium leosthenes geimbia), a large papilionid that is 
restricted to the monsoon forests of the sandstone escarpments of western Arnhem 
Land (Figure 4.3). The other subspecies is currently undescribed. Perhaps more 
significantly is the remarkable level of endemism among the agaristine day-flying moths; 
14 of Australia’s 44 species occur in Kakadu (Nielsen et al. 1996), three of which are 
undescribed, narrow-range endemics (MF Braby, unpublished data). Most species in this 
subfamily have relatively broad distributions, and nowhere else in Australia has this level 
of endemism. 
 
Figure 4.3 The Kakadu Swordtail (Protographium leosthenes geimbia) is endemic to sandstone 
escarpments and gorges of western Arnhem Land, where it specialises on the monsoon forest vine 
Melodorum rupestre (Annonaceae). Photo: I. Morris. 
4.4  Conservation management  
As previously mentioned, all the ecological processes that threaten plants and vertebrate 
animals through habitat modification are also likely to act as threatening processes for 
invertebrates. Threats common to many of these invertebrates include habitat loss or 
degradation through altered fire regimes, habitat modification through weed invasion 
(especially exotic grasses), disturbance by feral animals, and climate change. However, 
there is little information on the extent to which such threatening processes are actually 
affecting the distribution, abundance and conservation status of invertebrate species. 
One major exception is the effects of fire on ants – fire has a major impact on the 
structure of ant communities in the Top End (Andersen 1991a, Andersen et al. 2006), 
but does not appear to be a conservation threat to them (Andersen & Hoffmann 2011). 
The effects of fire on arthropods more broadly have been studied (Andersen & Müller 
2000), but not from a conservation perspective. The effects of weeds and feral animals 
on Kakadu’s invertebrates are almost totally unknown. Of particular concern are the 
effects of the introduced pasture grasses Mission grass (Pennisetum pedicellatum and P. 
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polystachion) and Gamba grass (Andropogon gayanus) on fire regimes. These grasses occur at 
higher biomass than do native grasses, and cure later in the dry season, resulting in fires 
of unusually high intensity (Setterfield et al. 2010). Such fires can greatly simplify savanna 
habitat structure through high tree mortality, and can promote penetration of fire into 
fire-sensitive habitats. The responses of Kakadu’s aquatic invertebrates to different fire 
regimes (Douglas et al. 2003), invasive wetland grasses (Douglas & O’Connor 1999) and 
tourism (turbidity effects downstream of a popular creek crossing; Stowar 1997) have 
also been investigated.  
Kakadu’s invertebrate fauna is potentially threatened by a range of other ecological 
processes that are generally not considered to be so important for plants and vertebrate 
animals. One of these is mining, particularly through contamination of waterways. An 
operating uranium mine, Ranger, holds leases within Kakadu, and potential impacts 
arising from minewater discharges in the summer wet season have been intensively 
monitored. Results of biological monitoring, including macro-invertebrate sampling, are 
reported each year by the Supervising Scientist (http://www.environment.gov.au 
/science/ssd/publications#annual). In the receiving waters outside of the Ranger 
minesite, no adverse impacts upon macro-invertebrate communities have ever been 
reported since mining commenced in 1980. A potential risk identified with proposed 
underground mining of the Jabiluka uranium deposit was effects of dewatering on 
locally-endemic phreatoicidean isopods (Eophreatoicus spp.; Wilson et al. 2009) 
(Supervising Scientist unpublished reports). The impacts of past mining in Kakadu have 
also been studied. In particular, a small mine above Rockhole Mine Creek, a tributary of 
the South Alligator River, discharges small quantities of acidic, metal-rich waters to the 
creek throughout the year. While impacts upon macroinvertebrates of the small creek 
have been reported, the quantities of polluted minewaters are too small to adversely 
affect biological communities in the South Alligator River (Faith et al. 1995, Finlayson et 
al. 2006). 
Another threatening process that especially targets invertebrates is invasion by exotic 
ants. Several of the world’s worst invasive ant species are established in northern 
Australia, and two in particular represent a serious conservation risk to Kakadu. One of 
these is the African big-headed ant (Pheidole megacephala), which is common in most major 
towns of the Top End. It has invaded rainforest at Howard Springs near Darwin, with a 
devastating impact on the native invertebrate fauna (Hoffmann et al. 1999; Hoffmann & 
Parr 2008). It previously occurred in the settlements of Jabiru and Cooinda within 
Kakadu, but these populations have been successfully eradicated (Hoffmann & 
O’Connor 2004). The second species is the yellow crazy ant (Anoplolepis gracilipes), which 
is notorious for causing ecological ‘meltdown’ of rainforest ecosystems on Christmas 
Island (O’Dowd et al. 2003). This species has invaded natural habitat throughout 
northeastern Arnhem Land (Hoffmann & Saul 2010), and is therefore of significant risk 
of being introduced to Kakadu.  
Finally, the cane toad Bufo marinus is well known as a serious conservation threat 
throughout northern Australia because of its toxicity to native vertebrate predators. Cane 
toads have also been recognised as a serious threat for short-range endemic aquatic 
invertebrates that either feed on tadpoles, are exposed to cane toad toxins that have 
leaked into the water, or suffer from competition by tadpoles for food or oxygen in the 
low nutrient/flow environments late in the dry season (van Dam et al. 2002). Cane toads 
are the major threatening process for the three freshwater shrimps included on the 
IUCN Red List (Table 1). However, the threat of cane toads extends much more broadly 
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for invertebrates, given that the cane toad is a voracious predator and invertebrates form 
the bulk of its prey.  
For effective conservation management in Kakadu, there is a clear need to markedly 
improve our knowledge of invertebrates, especially for terrestrial groups. To this end, in 
2012 invertebrates were included for the first time in faunal surveys of Kakadu’s 136 
long-term monitoring plots (see Woinarski et al. 2010 for plot details). Ants are being 
surveyed at all the plots, and surveys of a range of other invertebrate groups (butterflies, 
dung beetles, ground spiders, dragonflies) are being piloted at a subset of sites. These 
surveys will provide critical information on patterns of distribution for representative 
terrestrial invertebrate groups, as well as baseline information for ongoing monitoring.  
However, this is just a start. We recognise three priorities for future research to underpin 
effective conservation management of Kakadu’s invertebrates. First, it is clear from the 
limited information available that the stone country of Kakadu and adjacent western 
Arnhem Land is a nationally significant centre of endemism for invertebrates. There is a 
pressing need to improve our understanding of levels of endemism in the many less well-
known invertebrate groups. Particular priority should be given to terrestrial groups with 
limited dispersal capability, such as arachnids, land snails and non-flying insects. Second, 
although it has been recognised that cane toads represent a peculiar threat to a range of 
aquatic invertebrates that are endemic to the sandstone country, there is no information 
on actual impacts. This needs to be addressed. It might not be feasible to control cane 
toads at the landscape scale, but they can be fenced out from isolated water bodies that 
are critical habitat for endangered aquatic invertebrates. Third, we need to improve our 
understanding of the importance to invertebrates of the key processes that threaten 
plants and vertebrates, notably fire, invasive species and feral animals. Finally, 
invertebrates can play an important role in the broader conservation management of 
Kakadu through their role as bio-indicators of ecological change. In particular, ants have 
been widely used as bio-indicators in Australia (Andersen & Majer 2004), including in 
Kakadu in the context of ecosystem restoration following mining (Andersen 1993). 
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